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Coy igtt1teprintId fromi the Journal of the Amnerlun Chemical Society, 83, 262 (19m1). I
hprih 1113b the Amierican Chemical Ssciety ana. reprinted b~y lperrnjO.iOn Of the C-.pyright ownr.

THE BONDING IN THE INERT GAS-HALOGEN TII
COMPOUNDS-THE LIKELY EXISTENCE OF TIII

HELIUM DIFLUORIDE TIM VIBR~ATIONAL. POTENTIAL. FUNCTION AND FtUcltip01

Sir: Ilr! (EXPERINlIRN) AND HC1V2 (PREVmCTs1)

In 19)51, Pimentel discussed the bonding in trihalide '1qeny Ctn -

Sions in terms of a simple molecular orbital descri ption. Iilturnan (Infrared linfrared Bond Force r,.n,.t,.sn
In this widely ignored paper, the applicability of the active) acrtive) active) length. 'k !r f4, e.'
bonding schemne to other molecular species was recog- 1lF.2 MR) 12301 1425 1. 13 2.31 1. 72 0-28
nized and, in fact, the existence of inert gas-halogen HeF. 19K) 6140 743 1.t13 2.31 1.72 .28
compounds was predicted. "It is to be expected that a Hc1'~ W.5 (673 16(101 1.108 :3.47 11.35 .28
ra~ (011s41u form complexes wilh halogens."'' At *A = boud stretching force constant (in tiiii1iidyncs-/Azig~strtitii);

C.>*46 ta u th samne time, H-ach and Rundle2 discussed bond- h ontI stretchinig interaction force coustant (in miillidyiaes/
in of trihialides in similar terms, though without ally Angsstroit); f. - aimgIe Iwmiding force const~mit (iii mniIlidytte-

erence to possible inert gas compounds. Angstrom/i/rdian).

s molecular orbital description of the trihalides are shown iii Table 1.12 These force constants trans-
t ough electric quadrupole resonance studies". and ferred to HeF2 lead to the predicted frequencies shown
iarared studies.5 The quadrupole couplinig constants in the second row of Table 1. We feel, however, that0M both 102- and IC14 - confirm the p)roposal that d orbi- the spectrumi of XeF! is relevant here. Smith has con-c~I ~ldo not contribute significantly to the bonding. eluded"t that the ratio fr,/fr is munch smaller for XcP.2

;ý Terecent preparationi of inert gas compounds has than for the trihalicle ions. We dTo not share his view
LL; naturally stinmulated much interest in their bonding.6 9 that this dlifference vitiates the molecular orbital bond-

6 'M llong these discussionis, there has appeared a revival of iing description, for a reasonable rationale can be fortnu-
_____ ie molecular orbital dlescrip~tionm proposed by Pinien- lated to explain it. The molecules XeFj and ICl2-.

cel'- and, we feel. the model provitles a simple and suf- though isoelectronic (in bonding electrons), involve
_____ icient basis for explaininig the existence (of such conm- quite dlifferent formal charge dhistributions. The pro-

emntindsl as XeF2.. 'rhe ease (of extension (of the scheme posed molecular orbitals tend to place somewhat less
Zw such cotnipounds as IC14- and XeF4 has been amplyl than one electron charge onl the central atoni and some-

:3ointed out by others'A.b.V aund need not be reproduced what more thlan I I'. electron charges onl the terminnal
here. atonis. In the case of IClr-,, the formal charge itnplica-

There is, however. oiie other aspect of the molecular tion is tllat the excess charge of the ion is distributed oill
orbitail description offered by Pillleltell that deserves the chlorinie atonis and the iodine atomn has a charge
conmsidlerationi. The essential sinmilaritv of the miolecu- near zero. Tile case of XeP2: contrasts sincee tile cemtitral
tar orbital descriptions of HFP!- and1( I., was nioted I antI atom l must have a significant positive formal charge to
remarked pount again by Pimnentel anid M~cClellan.1"' balance the negative charge placed oii the terminal
lExperitnental suppo~rt for this conniection has also ap- atomns. Thlis difference canl be exp~ectedl toi tend to
Pearedl1 and we are enicouragedl to exploire its inpipca- strengthen the bond somlewh~at because (of the electro-

W ~~tionls in reference to iiiert gas chlemiistry. Inlparticular, static attractions, raising*f. ' t ie ale ietm
the compoune l/kh'-. rani be i'Xpete~ to be stable'. initeractioin force comistant should be redhucedt, because a.n

Ilic moitleciular orbital dlescriptionm of H~r.- , based asymminetric dlisplaceiienit is 110 lon~ger energetically
ujiti the halogen axial 21p orbitals atin( the hydrogenl Is favored oyer a synmmnetric dhisp~lacemniit. lII the sym-
orbital,' Ineed not be repeated hlere alid its applicability mnetric mode, the teriiminal atotin repulsions that tendl~ toI

thtia .i nsacifrthis ineetn loe nve fteecnieainwe feel that it inore
cul. rughesimte f heinfrared swetruin of educatedl guess of the force constants f(or l~P2is ;xissi-

lleV. canllx beased uplon thiat of H . The v'ibra- ble. lit the last row (If Ialwe I. we propose a mnore
tiomal freqjuemicies and aI set of force comistants for IfF.. likely potential functioni (and( ain app~roipriately short-

)C. C ljn,cnl ,., j. CI,', Phy.,., IS, I* W enled bonid lemigtli) togetheri withl thme iimplied frequten -
:.1,, it. jl I a t.4.rh "n)i. V, kunlh., .J. A ,,. lio ,. %' . 73. 1:121 cies
101 C, 10. u'"rin,'IInnu R. S4. V'anoiki..J. (I; y,_2.ISt. 7, 1141 l'loi igli tilie two sets of predicted freq uenceis are dis-
Il1 it. s. van~k .10,1 C. 1). C--rn,oyc I bhid.. 30. 4II ep.7oe ortlanit t hey show thiat time inifraredh absorptioiis sholdt11(

),\. It Pe-, C...t. I4 Antivr,.. an,) .1. 11 044't,,nol. f 36, 1108 fall in a rvadily accessible region, A searchl for this

06W I r, . "'.. ..% I l, IS 45. spetcies, I it- ,. is illI irogre ss lierel.
71 . C A~ 11 , , i t ..I Ivw. II -lrr., Lk,.1 Ir . .1 .I ,I liso. s., 8 4. 1.i11 1 :oI.I- ui 11,,d jh bi,!, 38, 2".o l11l113)

,III) . I-nto -a A' 1. \J~ .Ia .- IlW 1
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